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Description 

This invention relates to cardiac diagnostic and 
chronic therapeutic leads, and more particularly to 
fixation leads in which an electrode includes an 
anchoring element. 

The utility of cardiac pacing leads is well rec- 
ognized, both for carrying pulse stimulation signals 
to the heart from a pacemaker, and for monitoring 
heart electrical activity from outside the body. 
Many such leads are sufficiently flexible and small 
in diameter for intravenous introduction to a cardiac 
cavity, whereupon an electrode at the distal end of 
the lead is implanted into the endocardium to se- 
cure the lead. For this purpose, helical coils, barbs 
and other anchoring elements are provided, typi- 
cally as part of the electrode. 

The anchoring element must be sufficiently 
sharp to penetrate the endocardium and secure the 
electrode against becoming detached, for example 
due to contractions of the myocardium. During a 
critical period immediately after implant and prior 
to full fibrotic growth, usually three to twelve weeks, 
the anchoring element must provide substantially 
the entire force maintaining the electrode in its 
selected location. Given these requirements, it is 
not surprising that an effective anchoring element 
can become entangled in the vein, heart valve or 
other tissue encountered during its intravenous in- 
sertion. 

The problem has given rise to numerous pro- 
posed solutions. For example U.S. Patent No. 
3,974,834 to Kane granted August 17, 1976 shows 
a sleeve which shrouds the sharp tip of a fixation 
helix, but collapses in accordion-like fashion as the 
helix is turned into the endocardium. In U.S. Patent 
No. 4,282.885 to Bisping granted August 11. 1981. 
a protective core is surrounded by the helix, and is 
movable axial ly relative to the helix. A wire, at- 
tached to the core, extends through the lead and 
can be pulled after lead insertion to withdraw the 
core, exposing the helix. U.S. Patent No. 4.146.036 
to Dutcher et al granted March 27, 1975 discloses 
an extensible and retractable core surrounded by 
the helix. 

Other solutions involve making the fixation ele- 
ment movable. For example, in U.S. Patent No. 
4.180,080 to Murphy granted December 25, 1979. 
a spiral coil, normally recessed within a guide tube, 
can be rotated whereby it emerges beyond the 
tube. U.S. Patent No. 3,844.292 to Bolduc granted 
October 29. 1974 discloses a plunger outside of 
the body which, after release of two locking mecha- 
nisms, is movable to push outward a barb-like tip. 
A somewhat similar arrangement, involving a plati- 
num piston movable to push a harpoon-shaped 
anchor beyond the end of a tubular electrode, is 
shown in U.S. Patent No. 4,258.724 to Balat et al 



granted March 31. 1981. 

Such devices, while satisfactory in certain re- 
spects, are undesirable in that leads employing 
them must have a larger diameter. They often 

s require additional tools, for example a stylet-type 
screw driver for rotating the helix. Further, such 
devices are often overly complex, diminishing their 
reliability and raising the possibility of a current 
leakage path between conductors of bipolar leads. 

70 Therefore, it is an object of the present inven- 

tion to provide a smooth, rounded covering for the 
anchoring element of a cardiac endocardial elec- 
trode to facilitate intravenous insertion of the elec- 
trode. 

rs Another object of the invention is to provide 

such a covering which is soluble in body fluids, 
thereby to expose the anchoring element at a 
specified time after its initial insertion into the body. 
Yet another object is to provide a simple, non- 
20 mechanical means for covering fixation mecha- 
nisms during intravenous insertion of a pacing elec- 
trode having an anchoring element, without requir- 
ing any longitudinal relative movement between the 
electrode and anchoring element. 

25 

SUMMARY OF THE INVENTION 

To achieve these and other objects, there is 
provided an intravascular lead implantable inside a 

30 patient's body. The lead includes an electrode hav- 
ing a fixation element for effecting penetration into 
endocardial tissue at a selected location to secure 
the electrode at the selected location. The lead 
includes one or more flexible electrical conductors, 

35 and one or more flexible, biocompatible dielectric 
sheaths surrounding the conductors along substan- 
tially their entire length. A coupling means elec- 
trically and mechanically joins the electrode to a 
distal end of the conductor, whereby the conductor 

40 and electrode transmit electrical signals from the 
selected location to the lead proximal end. A 
biocompatible covering surrounds the fixation ele- 
ment and facil Kates intravascular movement of the 
electrode. The covering is soluble in bodily fluids 

45 and has a thickness selected to allow at least a 
predetermined minimum time for the intravascular 
insertion of the lead and electrode, and for the 
positioning of the electrode at least proximate to 
the selected location, before the covering dissolves 

50 sufficiently to expose the fixation element and per- 
mit the penetration. 

Mannitol, and other sugar derivatives, have 
been found suitable for forming the covering, which 
can be produced by dipping the fixation element 

55 into a beaker containing the mannitol or other cov- 
ering constituent at a temperature slightly above its 
merting point. The fixation element is removed, 
cooling the element, along with a portion of ma- 
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terial adhering to it. Alternatively, the covering can 
be performed as a capsule, with a bore formed in 
the capsule for accommodating the fixation ele- 
ment. An adhesive is then used to join the covering 
to the electrode, with the fixation element inside the 
bore. 

Another aspect of the present invention is an 
apparatus for facilitating intravascular insertion of a 
cardiac pacing electrode. The apparatus includes a 
biocompatible, non-pyrogenic covering substantial- 
ly surrounding a fixation element of an electrode, 
the covering is soluble in bodily fluids and has a 
thickness selected to allow at least a predeter- 
mined time for intravascular insertion of the elec- 
trode at least proximate a selected location inside 
the body of the patient, before the covering dis- 
solves sufficiently to expose the fixation element to 
permit penetration of the fixation element into body 
tissue at the selected location. 

As another aspect of the invention, there is 
disclosed a process for coating a fixation element 
of a body implantable electrode, including the 
steps of: 

(a) selecting a biocompatible, non-pyrogenic 
material soluble in bodily fluids and having a 
melting point substantially above normal body 
temperature, and heating the material to a tem- 
perature slightly above its melting point; 

(b) dipping a fixation element of a body implan- 
table electrode into a solution of the materia) 
maintained at said temperature; 

(c) removing the fixation element, along with an 
initial portion of the material adhering to the 
fixation element, from the solution and permit- 
ting them to cool a sufficient time for said initial 
portion to at least partially solidify; 

<d) dipping said fixation element and initial por- 
tion into the solution for a time sufficient to 
permit a subsequent portion of the material to 
adhere to the initial portion; and 
(e) removing the fixation element, initial portion 
and subsequent portion from the solution, and 
permitting them to cool to an ambient tempera- 
ture. 

Steps (d) and (e) may be repeated until the 
thickness of the covering is sufficient for the de- 
sired dissolving time. 

A covering in accordance with the present in- 
vention, whether preformed or applied through dip 
coating, forms a smooth, blunt distal tip for its 
associated lead, allowing an expeditious, intrave- 
nous insertion of the lead, without concern that the 
fixation element will snag upon, tear or otherwise 
damage the vein or any other tissue as it travels 
toward the heart. A short time after the electrode 
reaches the selected cardiac chamber, there is a 
sufficient dissolving of the covering such that the 
fixation element is exposed and ready to penetrate 



the endocardium. 

Due to the many materials suitable for the 
covering, which include various salts and polyvinyl- 
pyrrolidone as well as the aforementioned sugar 

5 derivatives, and further due to controlling the cover- 
ing thickness, a wide range of dissolving times is 
available, so that a particular covering can be tai- 
lored to the expected time for a particular proce- 
dure. Further refinement is provided by the prefor- 

70 med capsule, due to enhanced control over size, 
thickness and surface area of the covering. 

US-A-4576142 discloses an intra-aortic balloon 
assembly, having at a distal end thereof a blunt- 
ended inflatable balloon for assisting the pumping 

75 of a patient;s heart. The balloon assembly is in- 
tended for percutaneous insertion into the patient 
using an insertion sheath through which the assem- 
bly is fed into the patient's body. The balloon is 
tightly wrapped during insertion, and a sticky coat- 

20 ing retains the balloon in this wrapped state. The 
sticky substance is selected to immediately and 
fully dissolve when it comes into contact with the 
patient's body fluids. 

25 IN THE DRAWINGS 

For a better appreciation of these and other 
features and advantages, reference is made to the 
following detailed description and the drawings, in 
30 which: 

Figure 1 is a side sectional view of the distal 
end region of an implantable, positive fixation, 
cardiac lead; 

Figure 2 is an enlarged side view showing the 
35 lead of Figure 1 provided with a soluble cover- 
ing in accordance with the present invention; 
Figure 3 is a view similar to that of Figure 2, 
illustrating the covering at an intermediate stage 
of its formation; 

Figure 4 is a side view of a lead provided with a 
second embodiment covering; 
Figure 5 is a side elevation of a lead provided 
with a third embodiment covering comprising a 
molded tip; 

45 Figures 6 and 7 are side views of leads pro- 
vided with coverings comprising pre-molded 
tips; and 

Figures 8 and 9 are top and side views, respec- 
tively, of a tool used in forming soluble cover- 
so ings pursuant to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 Turning now to the drawings, there is shown in 

Figure 1 the distal end region of an implantable, 
positive fixation, cardiac lead 16. Devices such as 
lead 16 typically are inserted intravenously, for 
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example into the subclavian vein or the cephalic 
vein, and progressively moved toward the heart 
until the distal end reaches a selected cardiac 
chamber. With the distal tip positioned at a se- 
lected location, the lead proximal end, still outside 
of the body, is maneuvered to implant the distal tip 
into the endocardium. The implanted lead transmits 
electrical signals between the selected location in 
the heart and the lead proximal end, for one or 
both of two purposes: to monitor heart electrical 
activity at the selected location, and to carry stimu- 
lating signals to the selected location from a pulse 
generator (not shown) connected to the lead proxi- 
mal end. 

To transmit the electrical signals there is pro- 
vided an electrical conductor, shown in Figure 1 as 
a double-wound coil 18 lormed of a nickel alloy. 
The coil provides maximum flexibility lor conform- 
ing to the vein, with minimal stress on the conduc- 
tor. At the distal end of the lead is an electrode 20, 
electrically and mechanically coupled to coil 18 by 
a platinum alloy crimp tube 22. Ailexible, dielectric 
sheath 24 surrounds the coil and crimp tube. A 
suitable material for the sheath is silicone rubber. 

Electrode 20 is porous, having a screen 26 
formed of a platinum alloy. Screen 26 aids in 
chronic fixation, whereby fibrous connective tissue 
intertwines with the screen to firmly secure elec- 
trode 20. Fibrous encapsulation, however, can take 
weeks, and it is essentia! to provide a means for 
positively securing the lead distal end during the 
time immediately following implantation. To this 
end, there is provided a fixation helix 28 of plati- 
num alloy. Helix 28 has a sharp point at its distal 
end, which readily penetrates the endocardium. 
Upon initial penetration, the helix is manipulated 
from the proximal end of lead 16, whereby it 
rotates clockwise, to further penetrate the tissue, to 
the point of firmly securing electrode 20 at the 
designated endocardial location. 

A problem associated with helix 2d is that its 
sharp tip is capable of snagging and becoming 
entangled with the blood vessel wall, venous 
valves, or heart valve. Consequently, the physician 
using lead 16 typically is advised to rotate the helix 
counterclockwise, which tends to draw the sharp 
point of the helix away from the tissue it encoun- 
ters, to minimize the potential for entanglement 
Alternatively, protective devices, such as those dis- 
cussed above, have been employed. 

Figure 2 illustrates lead 16 with a covering or 
tip 30 mounted at its distal end in accordance with 
the present invention. Tip 30 is solid, and adheres 
to helix 28, screen 26 and the distal end of sheath 
24. The outer surface of tip 30 is generally spher- 
oid. However, the precise surface configuration is 
not so important as the fact that tip 30 is smooth, 
rounded and blunt, and that it completely sur- 



rounds fixation helix 28 to protect intravascular and 
other tissue from the fixation helix, particularly its 
sharp point 32. 

Tip 30 is composed of a non-toxic, biocom- 

5 patible and non-pyrogenic material. Also, the ma- 
terial must be soluble in body fluids (particularly 
blood), within a temperature range encompassing 
normal body temperature (37* C). Further, the 
material of tip 30 must maintain its structural integ- 

io rity in an environment of body fluids at or about 
normal body temperature, in that is should not 
undergo plastic or elastic deformation as it dis- 
solves. Usually the structural integrity requirement 
is satisfied if the melting point of the tip is substan- 

75 tially above normal body temperatures, in Fact 
preferably 60 *C. or higher. 

In one example, tip 30 has been formed of 
mannitol, chemical formula CeHuOs . Mannitol has 
a melting point of about 167*C, and one gram 

20 dissolves in about 5.5 milliliters of water, with solu- 
bility being greater in hot water. Mannitol in a glass 
beaker was first heated to a temperature between 
177* and 182*C, slightly above its melting point, 
and maintained at that temperature. The distal end 

25 of lead 16 was immersed in the mannitol solution 
for a brief time and withdrawn. A portion of the 
mannitol adhered to helix 28, forming a core por- 
tion 34 as illustrated in Figure 3. Away from the 
beaker, helix 28 and core portion 34 were allowed 

30 to cool a sufficient time for the core portion to 
solidify. This cooling required about five seconds. 

Following cooling, the lead distal end was dip- 
ped into the mannitol melt once again, then with- 
drawn after about one second. A second portion of 

35 the mannitol melt, adhering to core portion 34, helix 
28 and screen 26, was sufficient in combination 
with the core portion to form tip 30 as illustrated in 
Rgure 2. The spheroid tip configuration results 
from the natural surface tension of the mannitol 

40 melt as it solidifies. A tip formed in this manner 
dissolves in water heater to about 38 * C. in about 
three and one-half minutes. 

Repeated trials of this example have yielded 
consistently satisfactory lead tips. The results in- 

45 dicate that the precise temperature of the mannitol 
melt is not critical, so long as it is maintained in 
liquid form, slightly above the melting point. Like- 
wise, the duration of each dip coating is not critical, 
although it must be sufficient for adherence of 

so subsequent mannitol layers while not so long as to 
melt mannitol previously solidified onto the lead. 
Finally, as the number of dip coatings required is 
largely a function of desired tip size, certain tip 
designs may require substantially more than the 

55 two dip coatings described. 

The dissolving time for tip 30 in body fluid is 
controlled pricipally by the tip material, surface 
area and thickness so that increased dissolving 
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times can be provided, rf desired, by increasing the 
tip thickness. The main concern is that tip 30 be of 
sufficient size to ensure that lead 16 can be di- 
rected intravenously to the selected cardiac cham- 
ber prior to exposure of helix 28, particularly at 
point 32. Also of concern is that within a reason- 
ably short time after insertion, tip 30 is completely 
dissolved to expose helix 28 for the implanting of 
electrode 20. 

While the above example involves mannitol, 
other sugar derivatives stable at temperatures be- 
low 60* C. are suitable substitutes, for example 
dextrose, sorbose, sucrose, and glucosamine. Also 
usable are certain salts, for example sodium chlo- 
ride, potassium chloride and sodium carbonate. A 
further suitable constituent is polyvinylpyrrolidone 
(PVP). These materials are suitable, as well, with 
non-helical fixation elements. 

The dip process described above, when used 
to form tip 30, tends to trap air which expands due 
to heating, and can cause undesirable formation of 
bubbles in the tip. In such cases, 'it is advanta- 
geous to control the degree to which the lead distal 
end is submerged into the constituent melt. For 
example. Figure 4 illustrates a lead 36 in which a 
tip 40 entirely surrounds a fixation helix 42. Tip 40 
does not abut a sheath 44, but leaves a proximal 
portion 46 of a screen 48 exposed. As a result of 
such controlled submersion, air can escape 
through proximal portion 46, and later the proximal 
portion facilitates ethylene oxide sterilization of the 
lead distal end. 

For improved control over the size and shape 
of the soluble tip, a tip 50 for a lead 52 is formed 
by a casting or injection molding of a constituent 
melt. The tip surrounds a helix 54 and screen 56, 
to abut a sheath 58. As indicated at 60, the profile 
of the tip along the side is linear, while a rounded 
blunt distal end 62 is retained. This allows a reduc- 
tion of tip diameter to the nominal lead diameter, to 
further facilitate intravenous insertion. 

Another method of controlling the size and 
shape of the tip is to preform the tip by casting or 
injection molding. Figure 6 illustrates a lead 64 with 
a screen 65 and fixation helix 66 affixed to a 
conductor which is surrounded by a sheath 68. 
Surrounding the helix and screen is a preformed tip 
or capsule 70, fixed to sheath 68 using an adhesive 
at 72. Such adhesive can be the molten material 
itself in the case of mannitol, a heated syrup of 
fructose and sucrose which solidifies upon cooling, 
or syrups of other sugars (mannitol. sorbitol, etc). A 
large diameter 74 is formed in capsule 70 to ac- 
commodate screen 65, while a cylindrical bore 76 
of greater depth accommodates helix 66. As in- 
dicated by broken lines at 77 and 78, bore 76 can 
be shaped to provide a substantially uniform thick- 
ness in capsule 70 if desired. One or more open- 



ings, as indicated at 79, can be formed if desired 
to facilitate sterilization and increase the capsule 
surface area exposed to bodily fluids during lead 
insertion. 

5 Although it requires an adhesive not needed in 

the dip coating or direct mold approach, a prefor- 
med tip has several significant advantages. First, it 
affords maximum control over the tip size and 
shape, so that a comparatively precise dissolving 

70 time can be achieved by appropriately selecting tip 
constituents and tip thickness. The resulting con- 
sistency among many tips renders the preformed 
tip the preferred choice for mass production. Also, 
the preformed tip requires less of the tip constitu- 

75 ent. In particular, no constituent is provided where 
none is needed - namely, in the cylinder defined 
by the fixation helix. This factor contributes to more 
predictable dissolving times as well as material 
savings. Preformed tips are more amenable to be- 

20 ing installed or replaced on site. Finally, constitu- 
ents that cannot be melted because of their ther- 
mal instability, but which have the desired dissolv- 
ing properties, can be formed into a tip such as tip 
70 by compression or molding. Examples of such 

25 constituents are lactose, lecithin in combination 
with other materials, and glucosamine. 

In figure 7, an alternative preformed tip or 
capsule 80 is mounted to a lead 82 over its fixation 
helix 84 and screen 86. A helical bore 88 is formed 

30 in tip 80, of a size and shape to accommodate 
helix 84. so that the tip 80 is secured to lead 82 by 
turning it clockwise upon the helix. So mounted, tip 
80 depends less upon an adhesive, and may not 
require any adhesive to connect K to a sheath 90. 

35 Shown in Rgures 8 and 9 is a forming tool 92, 

which is an aluminium block including two opposed 
sections 94 and 96 held together by socket head 
screws 98 and 100. The opposing walls of sections 
94 and 96 are cut away to form cavities 102, 104 

40 and 106 when sections 94 and 96 are mounted 
with respect to each other as shown in the figures. 
Spacers, indicated at 108, maintain a slight gap 
between sections 94 and 96. preferably of about 
0.127mm (0.005 inches). 

45 The cavities are substantially identical in 
shape, although they can be formed in different 
sizes corresponding to tips of different selected 
sizes. Cavity 104. for example, includes a tip for- 
ming segment 110 and an upper chamfered seg- 

50 ment 112. Tip forming segment 110 has the de- 
sired cylindrical sides and rounded base to form 
the desired blunt tip, while chamfered segment 1 12 
facilitates insertion of tips prior to their shaping, 
and also serves as a temporary catch basin for 

55 excess metted tip material. 

Forming tool 92 is used to control the size and 
shape of a soluble tip formed by the dip process 
described in connection with Figures 2 - 4. More 
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particularly, the lead distal end is dipped in the 
mannitol solution, permitted to cool, then dipped 
again, this process being repeated a sufficient 
number of times to form a tip larger than the 
desired size. Then, after heating forming tool 92 to 
a desired temperature, preferably slightly over the 
mannitol melting point, the tip formed by dip coat- 
ing is momentarily inserted into the desired one of 
cavities 102 - 106, then quickly withdrawn, the 
desired time within the chosen cavity being a frac- 
tion of a second. During this brief insertion, the 
heated cavity wall melts the excess mannitol, 
whereupon the melt is removed by draining 
through the gap formed by spaces 108. Part of the 
excess mannitol melt is collected briefly in cham- 
fered segment 1 1 2 before drainage. While not nec- 
essary, the tip can be rotated slightly about a 
vertical axis while inserted, to further ensure the 
desired cylindrical sides and blunt end. 

Whether formed by dip coating, direct molding 
or molded separately for later attachment, a soluble 
tip in accordance with the present invention ren- 
ders cardiac pacing lead implantation safer and 
less traumatic to the patient. As it is moved toward 
the heart through a selected vein, the tip dissolves, 
but at a sufficiently slow rate to prevent exposure 
of the fixation helix or other fixation element, until 
the electrode is at least near to its selected location 
along the endocardium. The smooth, rounded and 
blunt tip in fact expedites intravascular lead inser- 
tion. The tip thickness and constituent can be se- 
lected in accordance with the anticipated insertion 
time, with particular accuracy in the case of a 
preformed tip or capsule. Thus, within a brief pe- 
riod of time after proper positioning, the fixation 
helix or other fixation element can be manipulated 
from outside the body, in the usual manner, to 
secure the electrode. 

Claims 

1. An apparatus for facilitating intravascular inser- 
tion of a body implantable device, comprising: 
a device (16) implantable in a living body 
by intravascular insertion, a fixation element 
(28) at a distal end of said device (16), and a 
biocompatible, non-pyrogenic covering 
(30,40,50,70,80) substantially surrounding said 
fixation element (28), said covering 
(30,40.50.70,80) having a melting point of at 
least 60 • C, being stable in an ambient envi- 
ronment, soluble in body fluids, tending to 
maintain its structural integrity in an environ- 
ment of bodily fluids at approximately body 
temperature, and having a thickness selected 
to allow at least a predetermined time for the 
intravascular insertion of said distal end at 
least proximate to a selected location inside 



the living body, before said covering 
(30.40,50,70,80) dissolves sufficiently to ex- 
pose said fixation element (28) to permit pene- 
tration of the fixation element (28) into body 

5 tissue at said selected location, said covering 

(30,40,50,70,80) consisting substantially of at 
least one of the following constituents: man- 
nitol; dextrose; sorbose; sucrose; sodium chlo- 
ride; sodium carbonate; and potassium chlo- 

70 ride. 

2. The apparatus of Claim 1 wherein: 

said device (16) comprises a cardiac pac- 
ing electrode (20). 

75 

3. The apparatus of Claim 2 wherein the device 
(16) further comprises: 

a flexible electrical conductor (18); a flexi- 
ble, biocompatible dielectric sheath (24) sur- 

20 rounding said conductor (18) along substan- 

tially the entire length thereof; and a coupling 
means (22) for electrically and mechanically 
joining said electrode (20) to a distal end of 
said conductor (18), whereby the conductor 

25 (18) and electrode (20) transmit electrical sig- 

nals between said selected location and a 
proximal end of said conductor (18); and 
wherein the fixation element (28) penetrates 
into endocardial tissue at a selected location to 

30 secure said electrode (20) at said location. 

4. The apparatus of Claim 2 or 3 wherein: 

said covering comprises a preformed cap- 
sule (70.80) with a bore (76,88) in said capsule 
35 (70,80) for accommodating said fixation ele- 

ment (28), and means joining said capsule 
(70,80) with respect to said electrode (20) with 
said fixation element (28) inside of said bore 
(76,88). 

40 

5. The apparatus of Claim 4 wherein: 

said joining means comprises an adhesive 
(72). 

45 6. The apparatus of Claim 4 wherein: 

said fixation element is a helix (84), and 
said bore (88) has a helical shape correspond- 
ing to the shape of said helix (84). 

so 7. The apparatus of Claim 2, 3, 4, 5 or 6 wherein: 
said electrode includes an electrically con- 
ductive and porous electrode portion 
(26,46,56,65,86) proximally of said fixation ele- 
ment. 

55 

8. The apparatus of Claim 7 wherein: 

said covering (30,40,50,70,80) overlies part 
of said porous electrode portion 
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(26,46,56,65,86) and leaves the remainder of 
said portion exposed. 

9. The apparatus of any one of claims 1 , 2, 3, 7 
or 8 wherein: 

said covering (30,40,50) is formed by dip 
coating a material comprising said covering in 
liquid melt form onto said fixation element (28) 
for solidifying in surrounding relation to said 
element (28). 

10. A process for coating a fixation element of a 
body implantable electrode, including the steps 
of: 

(a) selecting a biocompatible, nonpyrogenic 
material soluble in bodily fluids and having 
a melting point substantially above normal 
body temperature, and heating said material 
to a temperature slightly above its melting 
point; 

(b) dipping a fixation element (28) of a body 
implantable electrode (20) into a solution of 
said material maintained at said tempera- 
ture; 

(c) removing said fixation element (28), 
along with an initial portion of said material 
adhering to said fixation element (28), from 
said solution and permitting them to cool a 
sufficient time to allow said first portion to at 
least partially solidify; 

(d) dipping said fixation element (28) and 
material portion, after said cooling, into said 
solution for a time sufficient to permit a 
subsequent portion of said material to ad- 
here to said initial portion; and 

(e) removing said fixation element (28), ini- 
tial portion and subsequent portion from 
said solution, and permitting them to cool to 
an ambient temperature. 

11. The process of Claim 10 including the further 
steps of: 

repeating steps (d) and (e) until the com- 
bined thickness of said initial portion and all 
subsequent portions is at least a predeter- 
mined value. 

12. The process of Claim 10 or 11 including the 
further steps of: 

providing means (92) defining a cavity 
(102,104,106) having a selected size and 
shape, and heating a wall forming said cavity 
(102,104,106) to a preselected temperature at 
least as high as the melting point of said 
material; and 

with the combined thickness of said ma- 
terial portions being at least said predeter- 
mined value to form a tip larger than said 



cavity (102,104,106), momentarily inserting 
said tip into said cavity (102,104,106) to melt 
excess material; and 

draining said excess material from said 
5 cavity. 

Paten tansprti che 

1. Gerat zum Erleichtern der intravaskularen Ein- 
70 fiigung bzw. Einfugung in ein Gefafl einer kor- 

pereinpflanzbaren Vorrichtung mit: 

einer Vorrichtung (16), die durch intravas- 
kulare Einfugung in einen lebenden Ko'rper 
einpflanzbar ist, 
75 einem Befestigungselement (28) an einem 

distalen bzw. femen Ende der Vorrichtung 
(16), und 

einer biokompatiblen bzw. physiologisch 
vertrag lichen, keine Eiterung erzeugenden Ab- 

20 deckung (30, 40, 50, 70, 80), die das Befesti- 

gungselement (28) wesentlich umgibt, wobei 
die Abdeckung einen Schmelzpunkt von min- 
destens 60 • C hat und in einer Umgebungsum- 
gebung stabil und in Kbrperfliissigkeiten I5s- 

25 lich ist und dazu neigt, seine strukturelle Inte- 

grity bzw. Unversehrtheit in einer Umgebung 
von kdrperlichen Flussigkeiten bei ungefahr 
Ko'rpertemperatur zu behalten, und die eine 
Dicke hat, die so gewahtt ist, da& mindestens 

30 eine vorbestimmte Zeit ffir die intravaskulare 

Einfugung des fernen Endes mindestens nahe 
bei einer gewahrten Stelle im lebenden K5r- 
pers erlaubt ist, bevor sich die Abdeckung (30, 
40, 50, 70, 80) ausreichend auflo'st, um das 

35 Befestigungselement (28) ausreichend freizule- 

gen, um das Eindringen des Befestigungsele- 
ments (28) an der gewahrten Stelle in das 
Ko'rpergewebe zu eriauben, wobei die Abdek- 
kung (30, 40, 50, 70, 80) im wesentiichen aus 

40 mindestens einem der folgenden Bestandteile 

besteht: Mannitol; Dextrose; Sorbose; Sucrose; 
Natriumchlorid; Natriumkarbonat; und Kalium- 
chlorid. 

45 2. Gerat von Anspruch 1, wobei: 

die Vorrichtung (16) eine herzschrittma- 
chende Elektrode (20) umfaflt. 

3. Gerat von Anspruch 2, wobei die Vorrichtung 
so (16) femer umfaBt: 

einen biegsamen elektrischen Leiter (18); 
eine biegsame, biokompatible dielektrische 
bzw. nichtieitende Umhullung (24), die den Lei- 
ter (18) im wesentiichen enttang seiner gesam- 
55 ten Lange umgibt; und 

eine Kupplungseinrichtung (22) zum elek- 
trischen und mechanischen Verbinden der 
Elektrode (20) mit einem fernen Ende des Lei- 
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ters (18), wodurch der Leiter (18) und die Elek- 
trode (20) elektrische Signale zwischen der 
gewahlten Stelle und einem proximalen bzw. 
nahem Ende des Letters (18) Ubertragen, 

und in dem das Befestigungselement (28) 
in das endokardiale bzw. im Inneren des Her- 
zens gelegene Gewebe an einer gewahlten 
Stelle eindringt, um die Elektrode (20) an der 
Stelle zu sichern. 

4. Gerat von Anspruch 2 oder 3. wobei: 

die Abdeckung eine vorgeformte Kapsel 
(70. 80) mit einer Bohrung (76, 88) in der 
Kapsel (70, 80) 2um Unterbringen des Befesti- 
gungselements (28) und eine Einrichtung, die 
die Kapsel (70, 80) in bezug airf die Elektrode 
(20) mit dem Befestigungselement (28) in der 
Bohrung (76, 80) verbindet, umfaBt. 

5. Gerat von Anspruch 5, wobei: 

die Verbindungseinrichtung einen Kleber 
(72) umfaBt. 

6. Gerat von Anspruch 4, wobei: 

das Befestigungselement ein Wendel (84) 
ist und die Bohrung (88) eine wenderfdrmige 
Gestalt hat, die der Gestalt des Wendels (84) 
entspricht. 

7. Gerat von Anspruch 2, 3, 4, 5 oder 6, wobei: 

die Elektrode einen elektrisch leitenden 
und pordsen Elektrodenabschnitt (26, 46, 56, 
65, 86) beinhaKet, der proximal bzw. nahe 
beim Befestigungselement gelegen ist. 

8. Gerat von Anspruch 7, wobei: 

die Abdeckung (30, 40, 50, 70, 80) Uber 
einem Teil des porosen Elektrodenabschnrtts 
(26, 46, 56, 65, 86) liegt und den Rest des 
Abschnrtts freigelegt lafit. 

9. Gerat irgendeiner der Anspruche 1, 2, 3, 7 
oder 8, wobei: 

die Abdeckung (30, 40, 50) durch Tauch- 
beschichten eines Materials, das die Abdek- 
kung in flussiger Schmelzeform umfaBt, airf 
das Befestigungselement (28) zum Erstarren in 
Umgebungsbeziehung zu dem Element (28) 
gebildet ist. 

10. ProzeB zum Beschichten eines Befestigungs- 
elements einer kdrpereinpflanzbaren Elektrode, 
der die Schritte umfaBt zum: 

(a) Auswahlen eines biokompatiblen, keine 
Eiterung erzeugenden Materials, das in kdr- 
perlichen FIGssigkerten Idslich ist und einen 
Schmelzpunkt hat, der wesentlich liber der 
normalen Kdrpertemperatur liegt, und Er- 



warmen des Materials auf eine Temperatur 
geringfugig iiber seinem Schmelzpunkt; 

(b) Tauchen eines Befestigungselements 
(28) einer kdrpereinpflanzbaren Elektrode 

5 (20) in eine Ldsung des airf der Temperatur 

gehaltenen Materials; 

(c) Entfernen des Befestigungselements 
(28) zusammen mit einer anfanglichen Men- 
ge des Materials, das am Befestigungsele- 

70 ment (28) anhaftet, aus der Ldsung und 

Erlauben, daB sie eine ausreichende Zeit 
abkuhlen, um der ersten Menge zu erlau- 
ben, mindestens teilweise zu erstarren; 

(d) Ein tauchen des Befestigungselements 
75 (28) und der Materialmenge nach der Ab- 

kuhlung in die Ldsung fur eine Zeitdauer, 
die ausreicht, um einer nachfolgenden Men- 
ge des Materials zu erlauben. an der an- 
fanglichen Menge zu haften; und 
20 (e) Entfernen des Befestigungselements 

(28), der anfanglichen Menge und der nach- 
folgenden Menge aus der Ldsung und Er- 
lauben, daB sie auf eine Umgebungstempe- 
ratur abkuhlen. 

25 

11- ProzeB von Anspruch 10, der die weiteren 
Schritte beinhaltet zum: 

Wiederholen der Schritte (d) und (e), bis 
die kombinierte Dicke der anfanglichen Menge 
30 und aller nachfolgenden Mengen mindestens 

einen vorbestimmten Wert hat. 

12. ProzeB von Verfahren 10 oder 11, der die 
weiteren Schritte beinhaKet zum: 

35 Bereitstellen einer Einrichtung (92), die ei- 

nen Hohlraum (102 104, 106) definiert. der 
eine gewahKe GrdBe und Gestalt hat, und Er- 
warmen einer Wand, die diesen Hohlraum (102 
104, 106) bildet, auf eine vorgewahKe Tempe- 

40 ratur, die mindestens so hoch ist wie der 

Schmelzpunkt des Materials; und 

wenn die kombinierte Dicke der Mater ial- 
mengen mindestens den vorbestimmten Wert 
hat, um eine Spitze zu bitden, die grdBer ist 

45 als der Hohlraum (102 1 04, 106), zum momen- 

tanen EinfUgen der Spitze in den Hohlraum 
(102 104, 106). um iiberschussiges Material zu 
schmelzen; und 

Ablassen des UberschUssigen Materials 

so aus dem Hohlraum. 

Revendlcations 

1. Un appareil pour faciliter rinsertion intravas- 
55 culaire d'un disposrtrf implantable dans le 

corps, comprenant : 

un disposrtH (16) implantable dans un 
corps vivant par insertion intravascular^ un 
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element de fixation (28) a une extremite distale 
du dispositH (16), et une gaTne non pyrogene 
biocompatible (30,40,50,70,80) entourant prati- 
quement V6 lament de fixation (28), cette gatne 
(30,40,50,70,80) ayant un point de fusion d T au 
moins 60 *C, etant stable dans un milieu am- 
biant, soluble dans les fluides organiques, 
ayant tendance a conserver son integrite" struc- 
turelle dans un milieu de fluides organiques a 
une temperature qui est approximativement 
celle du corps, et ayant une Spaisseur seiec- 
tionn^e pour qu'il s'ecoule au moins un ctelai 
predetermine pour {'insertion intravascular de 
Textremite distale au moins a proximity d'un 
emplacement seiectionne a I'interieur d'un 
corps vivant avant que la gaTne (30,40,50, 
70,80) ne se dissolve suffisamment pour met- 
tre a nu reiement de fixation (28) afin de 
permettre ia penetration de reiement de fixa- 
tion (28) dans le tissu corporel a cet emplace- 
ment seiectionne, la game (30,40,50, 70,80) 
etant pratiquement composee d'au moins un 
des constituants suivants : mannitol ; dextrose 
; sorbose ; sucrose ; chlorure de sodium ; 
carbonate de sodium ; et chlorure de potas- 
sium. 

2. L r appareil de la revendication 1, dans lequel : 

le dispositif (16) comprend une electrode 
de stimulation cardiaque (20). 

3. L'appareil de ia revendication 2, dans lequel le 
dispos'rtrf (16) comprend egalement : 

un conducteur eiectrique souple (18) ; un 
fourreau dieiectrique souple biocompatible (24) 
entourant le conducteur (18) sur pratiquement 
toute la longueur de celui-ci ; et un moyen de 
cou plage (22) pour relier eiectriquement et m£- 
caniquement reiectrode (20) a une extremite 
distale du conducteur (18), afin de permettre 
au conducteur (18) et a reiectrode (20) de 
transmettre des signaux eiectriques entre un 
emplacement seiectionne et une extremite 
proximale du conducteur (18) ; et dans lequel 
reiement de fixation (28) penetre dans le tissu 
endocardiaque a un emplacement seiectionne 
pour fixer reiectrode (20) a cet emplacement. 

4. L'appareil de la revendication 2 ou 3, dans 
lequel : 

la gatne precitee comprend une capsule 
preformee (70,80). un aiesage (76,88) etant 
pratique dans la capsille (70,80) pour recevoir 
reiement de fixation (28) et un moyen etant 
prevu pour assembler la capsule (70,80) a 
reiectrode (20) avec lament de fixation (28) 
a I'interieur de I'aiesage (76,88). 



5. L'appareil de la revendication 4, dans lequel: 

le moyen d'assemblage precite comprend 
une colle (72). 

5 6. L'appareil de la revendication 4, dans tequel : 
reiement de fixation est une heiice (84), et 
I'aiesage (88) a une forme heiicoTdale corres- 
pondant a la forme de I'heiice (84). 

70 7. L'appareil de la revendication 2, 3, 4, 5 ou 6, 
dans lequel : 

reiectrode contient une portion d'eiectrode 
conductrice d 'elect ricite et poreuse 
(26,46,56,65.86) a proximite de reiement de 

75 fixation. 

8. L'appareil de la revendication 7, dans lequel : 

la gatne (30,40,50,70,80) recouvre une par- 
tie de la portion d'eiectrode poreuse 
20 (26,46,56,65,86) et laisse a nu le reste de cette 

portion. 

9. L'appareil de Tune des revendications 1, 2, 3, 
7 ou 8, dans lequel : 

25 la gatne (30,40,50) est constituee par I'ap- 

plication par immersion sur reiement de fixa- 
tion (28) d T une matte re sous forme de solution 
liquide qui se solidifie en entouranl reiement 
de fixation (28). 

30 

10. Un precede de revStement d'un element de 
fixation d'une electrode implantable dans le 
corps, comprenant les e tapes suivantes : 

(a) selection d T une matiere non pyrogene 
35 biocompatible, soluble dans les fluides or- 
ganiques et ayant un point de fusion nette- 
ment superieur a la temperature corporelle 
nor male, et chauffage de la matte re a une 
temperature legerement superieure a son 

40 point de fusion ; 

(b) immersion d'un element de fixation (28) 
d'une electrode implantable dans le corps 
(20) dans une solution de la matiere mainte- 
nue a cette temperature ; 

45 (c) extraction de la solution de reiement de 

fixation (28), avec une portion initiale de la 
matiere adherant a reiement de fixation 
(28). que Ton laisse refroidir pendant suffi- 
samment longtemps pour que la premiere 

so portion se solidifie au moins partiellement ; 

(d) immersion de reiement de fixation (28) 
et de la portion initiale. apres refroidisse- 
ment, dans la solution pendant suffisam- 
ment longtemps pour permettre a une nou- 

55 velle portion de la matiere d T adherer a la 

portion inKiale ; et 

(e) extraction de. la solution de reiement de 
fixation (28), de la portion initiale et de la 



9 



17 



EP 0 337 035 B1 



18 



nouvelle portion de la solution, que Ton 
laisse refroidir a temperature ambiante. 

11. Le precede de la revendication 10, comprenant 

les autres etapes sulvantes : 5 

repetition des operations (d) et (e) jusqu'a 
ce que Pepaisseur combinee de la portion ini- 
tiale et de toutes les portions successives ait 
au moins une valeur predeterminee. 

70 

12. Le procede de (a revendication 10 ou 11 com- 
prenant les autres etapes suivantes : 

fourniture d'un moyen (92) definissant une 
cavite (102,104,106) ayant une dimension et 
une forme select ionnees, et chauffage d T une 75 
paroi formant cette cavite (102,104,106) a une 
temperature preseiectionnee au moins aussi 
eievee que le point de fusion de la matiere ; et 

repaisseur combinee des portions de ma- 
tiere ayant au moins la valeur predeterminee 20 
precitee pour former un bout plus grand que la 
cavite (102,104,106), insertion momentanee du 
bout dans la cavite (102,104,106) pour faire 
fondre Texcedent de matiere ; et 

egouttage de Texcedent de matiere de la 25 
cavite. 
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Fig. 6 —Ei9±_L 
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